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Introduction
Inflammatory bowel disease (IBD), including two major gastrointestinal disorders namely Crohn's disease (CD) and ulcerative colitis, affects nearly 28 million people submit your manuscript | www.dovepress.com
Dovepress
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Zhang et al worldwide, 1, 2 and there is an upward tendency in morbidity of the disease. Long time of sickness and repeated flares greatly affect patient's study, work and life, which finally leads to a negative effect on their psychological well-being. Prevalence of psychological distress such as anxiety and depression is common in IBD patients. The rates of anxiety and depression are estimated to be 58% and 19% in IBD patients, 3 which is much higher than the controls [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and other chronic diseases such as diabetes 13 and rheumatoid arthritis. 14 Even when compared to individuals with newly discovered cancer of the colon, newly diagnosed patients with IBD seem to have higher levels of anxiety and depression. 15 Much research has been dedicated to exploring the risk factors associated with the development of anxiety and depression in IBD patients. These include disease activity, 3, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] surgery and stoma, 26, 27 psychological stress 28, 29 and health quality of life. 16, 17, 23, 26, 29 To have a better understanding of the inner relationship between these factors and psychological health is important, so that clinical interventions can be made to improve patient's psychological status.
Patient's health behaviors, psychological well-being and adherence to medication can be determined by their perception and cognition of the disease. Social cognitive models provide theoretical evidence for the influences of perceptional and cognitive factors to patient's self-management. One of the validated models focusing on the relationship between cognitive factors and illness outcomes is the Common Sense Model (CSM) of illness representations. 30 According to the CSM, patients generate cognitive representations based on the information regarding their disease, and then these beliefs can impinge on their coping strategies and illness outcomes. Appraisal and evaluation are made by patients due to the success of the illness outcomes, which feeds back information to each previous stage and leads to changes in their illness representations and coping strategies. Therefore, illness perceptions and coping strategies are posited to be two important mediators between individual's illness status and illness outcomes such as psychological well-being and quality of life.
Illness perceptions are composed of five dimensions, 31 including cause, consequences, identity, timeline and cure/ controllability. The cause dimension represents the cognition about the potential causes responsible for the disease. Consequences refer to the impact of the illness on an individual's life. Identity represents the beliefs about the illness label and knowledge about its symptoms. Timeline means individual's beliefs about how long the disease will last. Cure or controllability refers to the belief about the efficacy of treatment.
Coping may be defined as an individual's efforts to deal with the difficult situations they are faced with. 32 A wide range of classification is available for coping styles and the coping styles that are more commonly used are problemfocused coping versus emotion-focused coping and adaptive coping versus maladaptive coping. Problem-focused coping aims to distract the source of tough situations while emotionfocused coping aims to improve emotional moods. Adaptive coping can reduce distress whereas maladaptive coping can increase distress. Studies for the effectiveness of the CSM have already been made in a variety of diseases. For instance, patients with chronic fatigue syndrome who considered their disease as serious and not controllable and who coped their illness in a negative way seemed to have higher levels of impairment in physical health and reported greater problems about psychological well-being and social functioning. 33 Similar results are identified in other chronic diseases such as psoriasis, 34, 35 diabetes, 36, 37 Addison's disease, 38 asthma, 39 rheumatoid arthritis, 35, 39 breast cancer 40 and COPD. 35 Dorrian et al 41 applied the CSM in an IBD cohort for the first time. In their research, illness perceptions predicted adjustment while coping did not mediate the relationship between illness perceptions and adjustment as the CSM proposed. However, in subsequent studies, Knowles et al 42, 43 found there was an interrelationship between disease activity, illness perceptions, coping strategies and anxiety and depression among IBD patients and those with stomas. They also constructed structural equation modeling (SEM) to describe the correlations between the CSM variables. 42, 43 Stress, which refers to the state of mental or emotional tension, also troubled IBD patients. Chronic diseases can cause high levels of stress and in turn stress can influence the development of chronic diseases. Keegan et al 29 found that individual's stress was associated with disease severity, quality of life and psychological health such as anxiety and depression. So, stress could be a probable mediator between IBD patient's illness status and illness outcomes and could play an important role in the progress of IBD.
Till date, very few research about the application of the CSM in IBD patients have been made among Asian people.
Besides, to what extent stress can influence an individual's physical and psychological health is also known little. The aim of our study was to examine the utility of the CSM variables and stress in Chinese patients diagnosed with CD and predict the mediators between illness status and illness outcomes of IBD patients. We hypothesized there would be an interrelationship between disease severity, illness perceptions, maladaptive coping, stress, anxiety, depression and quality of life. We also predicted illness perceptions, coping strategies and stress could mediate the relationship 
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Factors associated with psychological health in crohn's disease patients between disease severity and illness outcomes such as anxiety, depression and quality of life.
Materials and methods Participants
This study was approved by the ethics committee of Ruijin Hospital affiliated to School of Medicine Shanghai Jiao Tong University, and all the patients provided written informed consent. A total of 159 patients with CD attending an outpatient clinic or hospitalized in the Department of Gastroenterology, Ruijin Hospital, School of Medicine, Shanghai Jiao Tong University from July 1, 2015 to December 31, 2015, were selected for the study.
Inclusion criteria were as follows: definite diagnosis of CD, no history of mental disease, no history of psychological intervention history, absence of other chronic diseases and ability to understand and finish the questionnaires independently and voluntarily.
Assessment and questionnaires
Disease severity
The Crohn's Disease Activity Index (CDAI) 44 is a 9-item questionnaire to measure the clinical disease severity of patients with CD. The contents include stool frequency, abdominal pain, general well-being, extraintestinal symptoms such as fistula and fever, use of antidiarrheal agents, abdominal mass, hematocrit, height and weight. Higher scores indicate higher clinical disease severity: less than 150 (inactive) and greater than 150 (active).
illness perceptions
The Brief Illness Perceptions Questionnaire (BIPQ) 45 is a validated 9-item questionnaire to assess an individual's perceptions and cognitions on their disease. The questions measure 8 dimensions: consequences, timeline, personal control, treatment control, identity, concern, understanding and emotional response. Each item is scored with a 11-point scale. For example, "How much does your illness affect your life?": from 0 (did not affect at all) to 10 (severely affects my life). After specific items are reverse-scored, higher total scores indicate poorer illness cognition.
coping strategies
The Brief Coping Operations Preference Enquiry (Brief COPE) 46 is a validated 28-item instrument to assess coping behaviors known to be of adaptive and maladaptive strategies. Each item is measured with a 4-point scale ranging from 0 (not at all) to 3 (a lot or all of the time). The coping strategies are divided into adaptive problem-focused coping (active coping, planning and using instrumental support), adaptive emotion-focused coping (positive reframing, acceptance, humor, religion and using emotional support) and maladaptive coping (self-distraction, denial, venting, substance use, behavioral disengagement and self-blame). 32 Higher scores in each group indicate more use of the particular coping strategy.
stress
The Perceived Stress Questionnaire (PSQ) 47 is a validated 30-item measure to evaluate a patient's level of perceived stress. The contents include 7 dimensions: harassment (4 items), overload (4 items), irritability (2 items), lack of joy (7 items), fatigue (4 items), worries (5 items) and tension (4 items). Each item is measured with a 4-point scale from 1 (almost never) to 4 (usually). After several items are reversescored, higher scores indicate greater perceived stress.
Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) 48 is a 14-item questionnaire (7 items for anxiety and 7 items for depression) to measure an individual's level of anxiety and depression. Each item is scored with a 4-point scale. For example, "I feel tense or 'wound up'": from 0 (not at all) to 3 (most of the time). Total scores of each subscale range from 0 to 21. Higher scores represent higher levels of anxiety or depression: 0-7 (normal), 8-10 (mild), 11-15 (moderate) and 16-21 (severe).
Quality of life
The Inflammatory Bowel Disease Questionnaire (IBDQ) 49 is a validated 32-item instrument to measure the health quality of life particularly for IBD patients. The questions evaluate 4 dimensions: bowel symptoms (10 items), systemic symptoms (5 items), emotional function (12 items) and social function (5 items). Each item is scored with a 7-point scale, from 1 (worst) to 7 (best). Total scores range from 32 to 224 with lower scores indicating poorer quality of life.
Data collection
Participants were told the objective and method of the research in advance. With their permission, the participants were informed of the requirements of the questionnaires; they completed them independently within 20-30 minutes. All the questionnaires were taken back immediately.
statistical analysis
Pearson product moment correlation analysis was used to compare the relationship between disease severity (CDAI), illness perceptions (BIPQ), coping strategies (Brief COPE), stress (PSQ), anxiety and depression (HADS) and quality of life (IBDQ). The SEM based on the CSM variables and stress was drawn using the Amos statistical package (χ 2 P.0.05, χ 2 /N=1-3, SRMR ,0.05, RMSEA ,0.05, GFI .0.9, CFI .0.9 indicated excellent model fit). The nonsignificant pathways (P-values of standardized path coefficients .0.05) or variables (problem-focused coping and emotion-focused coping) were removed in the final model. Each dimension of the illness perceptions (BIPQ), coping strategies (Brief COPE) and stress (PSQ) was picked out individually and was computed to anxiety, depression and quality of life using correlational analysis.
Results
The proportion of different levels of anxiety and depression of the 159 participants is shown in Table 1 . It can be seen that 57.23% individuals had mild anxiety and 25.79% had moderate to severe anxiety. Also 44.03% patients had mild depression and 15.72% had moderate to severe depression.
As shown in Table 2 , correlations exist between disease severity, illness perceptions, maladaptive coping, stress, anxiety, depression and quality of life. Disease severity and illness perceptions had significant positive correlations with maladaptive coping, stress, anxiety and depression. Besides, disease severity and illness perceptions had significant negative correlations with quality of life. This indicated that patients with more serious disease status and poorer illness perceptions used more maladaptive coping strategies and had more perceived stress, higher levels of anxiety and depression and lower quality of life. Disease severity and illness perceptions also significantly correlated with each other indicating that patients suffering more symptoms thought their disease more hopeless. However, no significant correlations between disease severity, illness perceptions and problem-focused coping or emotion-focused coping were found.
Maladaptive coping had a positive correlation with stress, anxiety and depression, and it also had a negative correlation with quality of life, suggesting the utility of maladaptive coping strategies was associated with psychological stress, psychological well-being and quality of life. No such associations were found for problem-focused coping and 
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Factors associated with psychological health in crohn's disease patients emotion-focused coping. Within the three different styles of coping strategies, problem-focused coping correlated with emotion-focused coping indicating that individuals were likely to choose problem-focused coping and emotionfocused coping at the same time. However, maladaptive coping had no relations with problem-focused coping or emotion-focused coping. Stress was found to be positively correlated with anxiety and depression and negatively correlated with quality of life suggesting that there was an association between higher level of stress and poorer psychological health and quality of life. Anxiety and depression also correlated with each other showing that psychologically distressed individuals were likely to be in the status of both anxiety and depression. Both anxiety and depression had significant negative correlations with quality of life suggesting that psychological status had association with physiological well-being.
The association between different dimensions of illness perceptions, coping strategies, stress and psychological wellbeing and quality of life is shown in Tables 3-5. The results show that consequences, timeline, personal control, treatment control, identity, concern and emotional response are significantly correlated with anxiety, depression and quality of life. These results indicate that patients who thought their disease serious, chronic, uncontrollable and disturbing were more likely to have psychological distress and poor quality of life. However, understanding of the disease was not correlated with anxiety, depression or quality of life.
Planning and positive reframing had negative correlations with depression suggesting that making plans and seeing things in a positive way were associated with less depression. It can be seen that humor negatively correlated with depression and positively correlated with quality of life, while religion positively correlated with anxiety and negatively correlated with quality of life, which indicated humor was beneficial to psychological well-being while religion had an unfavorable effect. Also denial and behavioral disengagement correlated with anxiety and quality of life, while self-blame correlated with depression and quality of life. Association between venting and anxiety, depression and quality of life was also discovered. Substance use had a negative correlation with quality of life. These results showed that engagement of denial, venting, substance use, behavioral disengagement and self-blame to some extent was associated with higher levels of anxiety, depression and lower quality of life.
It can be seen that all the 7 dimensions in PSQ were positively correlated with anxiety and depression. They also negatively correlated with the quality of life. This suggests that stress (regardless of the type or form) was strongly associated with psychological status and quality of life.
All the studied variables including disease severity, illness perceptions, coping strategies, stress, anxiety, depression and quality of life were considered for SEM. Using modification indices, all the nonsignificant pathways were removed. The final SEM model is shown in Figure 1 and has an excellent 
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Disease severity had a significant direct influence on illness perceptions. Illness perceptions had significant influences on stress, anxiety, depression and quality. Stress had a significant influence on maladaptive coping, anxiety, depression and quality of life. Quality of life was also directly influenced by disease severity and anxiety. Except these direct relations, illness perception mediated the relationship between disease severity and stress, while stress mediated the relationship between illness perceptions and anxiety, depression and quality of life. However, maladaptive coping was not a good mediator between illness perceptions and anxiety, depression and quality of life as the CSM proposed.
Discussion
The purpose of the current study was to explore the relationships between disease severity, illness perceptions, coping strategies, stress, anxiety, depression and quality of life. Our study also aimed to predict whether illness perceptions, coping strategies and stress were potential mediators between disease severity and psychological well-being and quality of life.
In our cohort, high prevalence of psychological distress can be found, which were similar to previous studies. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [41] [42] [43] Anxiety other than depression seemed to be a more common type of psychological distress in IBD patients.
Disease severity, illness perceptions, maladaptive coping, stress, anxiety, depression and quality of life had intricate and complex relations with each other. Individuals who experienced stronger disease severity seemed to generate poorer illness perceptions, take maladaptive coping strategies more often, suffer higher extent of stress and pressure, bothered with higher levels of psychological problems such as anxiety and depression and undergo lower quality of life; these findings are consistent with previous studies. 42, 43 Among these complicated correlations, some were direct while others were indirect.
Disease severity could directly influence a patient's illness perceptions. Individuals enduring more symptoms might generate more pessimistic cognitions of their disease and think their conditions more hopeless. Such results are consistent with previous research, which proved the relationship between higher disease activity and poorer illness perceptions. [41] [42] [43] Disease severity also had a direct influence on an individual's quality of life. The severity of the flare and the frequency of the relapse intensely affected IBD patient's life well-being. 50, 51 Illness perceptions had direct influences on patient's stress suggesting that poorer illness perceptions could raise mental and emotional tension. Illness perceptions also had direct influences on IBD patient's anxiety, depression and quality of life. Individual's thoughts of their disease being chronic, not controllable and having horrible consequences easily led to high levels of psychological distress and reduction in quality of life. Once they generated negative perceptions and cognitions, the unpleasant feelings finally converted into negative psychological well-being. Similar results were also found in other research. 28, [41] [42] [43] 52 However, inconsistent with the CSM and Knowles et al's studies, 42, 43 our research 
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Factors associated with psychological health in crohn's disease patients showed illness perceptions did not have any direct influence on patient's coping strategies. But our study found the direct influence of illness perceptions on stress and the direct influence of stress on maladaptive coping, indicating that stress mediated the relationship between illness perceptions and maladaptive coping. Maladaptive coping did not directly influence anxiety, depression or quality of life, contrary to the CSM and the study made by Knowles et al. 43 The probable reason responsible for obtaining different results was that the Brief COPE was a questionnaire designed for a variety of diseases, not for IBD patients specifically. 41, 53 Many of the coping strategies evaluated in this questionnaire could not accurately reflect IBD patient's real conditions. Recently, McCombie et al 53 developed a concise IBD-specific coping strategy questionnaire named IBD-COPE. Although whether the new scale could better represent IBD patient's coping choices needed further exploration, it could be put into use in our future studies to measure the role of coping strategies played in the course of IBD. Nevertheless, consistent with previous studies, 28, 32, 42, 43, 52 the correlations between coping strategies especially maladaptive coping (denial, venting, behavioral engagement and self-blame) and psychological well-being and quality of life did exist, emphasizing that some factors (among them might include illness perceptions, disease severity, and stress) connected coping strategies and psychological well-being and quality of life in an indirect way. Regarding emotion-focused coping and problem-focused coping, such correlations were not found.
Stress had direct influences on anxiety, depression and quality of life of IBD patients. This indicates that perceived stress, regardless of its types and forms, including harassment, overload, irritability, lack of joy, fatigue, worries and tension, could lead to mood disorders and undesirable living situations. Consistent with the previous studies, this study found a higher level of perceived stress to be an important determinant and strong predictor of anxiety, depression and quality of life. 28, 29, 54, 55 Anxiety had a direct influence on quality of life while depression did not have such functioning, proposing that among the different types of psychological distress, anxiety pretended to have most serious effects on an individual's life. This result was in accordance with our findings that the prevalence of anxiety was higher than depression.
Based on the CSM theory, patients will generate different illness representations for the same disease according to their own symptomatic and emotional features. Further, they make characteristic coping plans and consequently get different illness outcomes. 30 Thus illness stimuli can affect psychological outcomes and quality of life indirectly by means of illness perceptions and coping. In our study, illness perceptions could mediate the relationship between disease severity and anxiety, depression and quality of life, which is in accordance with the CSM theory and with the results by Knowles et al. 42, 43 However, none of the emotion-focused coping, problem-focused coping or maladaptive coping could mediate the relation between illness perceptions and illness outcomes. This result was contrary to the CSM and previous research. 42, 43 The controversy whether coping strategies can mediate illness perceptions and illness outcomes need to be proved by further research. We also found that stress mediated the relationship between illness perceptions and anxiety, depression and quality of life. Therefore, we suppose stress plays a critical role in mediating disease severity and illness outcomes.
Given the epidemiological data of increased risk of psychological disorders and difficulties among IBD patients and growing evidence for the relation between psychological disorders and disease activity, the engagement of psychological interventions in IBD management seemed required. 56, 57 Selective serotonin reuptake inhibitors and serotonin norepinephrine reuptake inhibitors such as duloxetine were effective pharmacologic treatments for psychological distress among IBD patients. 58, 59 Compared with standard-care treated patients, those who received additional cognitive behavioral therapy reported greater improvements in anxiety, depression and quality of life. [60] [61] [62] All the aforementioned therapies are aimed at anxiety and depression directly. Since our study found illness perceptions and stress were mediators between disease status and psychological status, interventions targeting these two factors would also be probably effective in improving individual's anxiety, depression and quality of life. We should lay more emphasis on patient's health education and pressure relief. For example, distribution of a brief and integrated brochure introducing the disease to every IBD patient might be a simple but effective way to improve patient's illness perceptions, which was finally beneficial to illness outcomes. 63 Any interventions which can relieve stress such as music, enough sleep, moderate exercise, communication with friends and massage might bring about improvements in psychological well-being and quality of life as well. 64, 65 What is more, these methods are quite easy to take into practice and have almost no side effects.
Limitations
There were many limitations in our study. 
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Although we got an excellent-fitted model, studies of larger samples were needed to prove our findings. Second, in our study CDAI, which was used to evaluate individual's disease severity, was a scale based on patient's symptoms, only representing their clinical disease activity without measuring mucosal inflammation. Some research showed poor correlation between CDAI and biological markers of inflammation (such as hsCRP, fecal calprotectin and lactoferrin) and endoscopic disease activity (such as Crohn's Disease Endoscopic Index of Severity [CDEIS] and Simple Endoscopic Score for Crohn's Disease [SES-CD]), suggesting clinical disease severity could not best reflect mucosal inflammation. [66] [67] [68] Therefore, in future studies, biological markers and endoscopic evaluation used together with CDAI would better represent individual's disease severity. Third, most of the variables and questionnaires in our research had already been studied in previous research. 42, 43 However, stress and quality of life were two new variables added in our study which were not included in previous studies. Besides, we got different results about the role that coping strategies played in the SEM. Finally, most of the previous studies and our research were cross-sectional studies. The CSM mentioned a feedback in each step indicating the variables we studied would change from time to time in the course of disease. In our future studies, follow-up evaluation should be conducted and patients with different kinds of medication should be studied separately and compared with each other so that we could tell out the advantages and disadvantages of each treatment regarding illness perceptions, coping strategies, stress, anxiety, depression and quality of life of in IBD patients.
Conclusion
Our study proved the inner relationships between more severe disease status, poorer illness perceptions, more maladaptive coping strategies use, greater perceived stress, higher levels of anxiety, depression and lower quality of life in IBD patients. Illness perceptions and stress mediated individual's disease severity and anxiety, depression and quality of life, while coping strategies did not have such functioning. Interventions aimed at improving illness perceptions and reducing perceived stress could be probably effective in improving the psychological health and quality of life of IBD patients.
